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TABLE I

REC0M,1ENDED ANALYSIS FOR THE PRESENT SHELTER RATIONS

Author
NRC Advisory Commit-

D. H. Calloway et al., R. E. Johnwon, tee on Civil Defense, Longenecker and Sarett,

196019ja 1;611-/ 1962 196!d/

P-oteir. < 7 - 8% of total cal- 15% of total calories 5 - 1.0% of total cal- About 8% of total

ories ories, 35 g/day calories

Fat Adjust for maximum ca- 33% of total calories < 50% of total cal- To complete caloric re-
loric density ories quirement

Carbohydrate 75 - 100 g/day 52% of total calories To complete caloric 65 - 75% of total cal-
requirement ories

NaCl 4.5 g/day For total mineral in- 3 g/day 1.1 - 1.6% in ration

take of 0.7 osmol/-
day

Biological value Need not yet shown - Equivalent to that in Equivalent to that in
experimentally unprocessed cereal whole wheat kernels

grains

Vitamins Some vitamin A, B, and B vitamins equivalent
C to those in cereal

protein

Minerals Need not yet shown
experime ntally

Calories/day > 900 2,000 1,500

Water/day > 800 cc. 2 - 3 liters 1 - 2 quart

Numbered references refer to the Bibliography, Part I of II, pages 21-22.
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TABLE II

REPORTED PROXJMA=E VALUS FOR THE PRESENT SHELTER RATIONS

Mois- Carbo-
ture, Protein, Fat, Fiber, Ash, NFE, hydrates,

Item Reference -- % - iL -L I - iad,

Biscxit Longeneckeri/l/ 8.7 8.2
Morrisl 3/ 2.55 8.55 8.20 0.35 1.80 78.55 78.90
Welll.4J/ 3.32 8.81 7.83 1.1i 1.23 77.7 3.98
WilcoxL/ 3.17 7.99 8,13 1.28 79.43 4.42

Avg. 3.01 8.51 8.09 0.73 1.44 78.55 78.60 4.20

i/b
Military specification/b• 3.5 7.24- 7.24- < 2.41

8.20 11.58

Cracker Longenecker!/ 8.7 9.0
Morris.:1 3.40 8.25 7.15 0.40 1.75 79.05 79.45
We 1 " 5.97 7.31 8.68 3.30 1.74 73.0 3.99

Ave. 4.69 8.08 8.27 1.85 1.75 79.05 76.23 3.99

Military specifications•VbŽ 3.5 7.24- 7.24- < 3.58
8.20 9.65

Wafer MorrisL/ 4.50 9.10 9.65 1.30 2.05 73.40 74.70
Shepherd_/ 7.9 10.5 4.0
Well14/ 4.75 9.25 10.90 2.09 1.99 71.0 4,1

Wilco,5J 4.53 9.65 9.55 --- 1.74 - 74.43 4.51

Avg. 4.59 8.98 10.15 1.70 1.92 73.40 73.30 4.20

Military specifications.J/.2/ 4.5 7.16- 9.55- < 3.!A
8.12 11.46

S Numbered references refer to the Bibliography, Part I of II, pages 21-22.
Calculated to a 3.5 per cent moisture basis.
Calculated to a 4.5 per cent moisture basis.



* TABLE III

ESTIMATED AVERAGE MINERAL AND VITAMIN ANALYSIS
OF RATION BISCUIT, CRACKER, AND WAFER

(milligrams per 100 g.)

Calcium 30

Phosphorus 90
Iron 1.0
Thiamine 0.10
Riboflavin 0.08
Niacin 0.8

TABLE IV

REPORTED ESSE1NTIAL AMINO ACID ANALYSIS
OF PRESENT SHELTER RATIONS/

(Amino acid content as per cent of' total protein)

Amino Acid Biscuit Cracker Wafer

Arginine 2.0 3.3 3.8
Histidine 1.2 1.8 1.7
Threonine 3.5 2.7 4.4
V-line 4.0 4.0 3.2
Leucine 6.9 7.4 6.1
Isoleucine 3.0 3.4 2.6
Lysine 0.9 0.6 2.0
Methionine 1.4 1.6 1.3
Phenylalanine 4.7 4.5 4.8
Tryptophan 0.4 0.4 0.4

a/ Compiled from the reports of Wilcoyx/ and Longenecker,4/ and from analysis
of the ration ingredients.
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TABLE VII

COMPOSITION OF EXPERW4ENTAL PROTEIN MIXTURES
(Per cent)

Mixture No.
1 2 3 4 5 6 7 8 9 10

Výhc'ftvre 6! 10
Proflob/ 40
Fr4* albumen 27 27
Cx.-cin 25 25 25 25 25 25 41
,fhtted peanut flour 73 33 49 31 59 30

r:'.ctcd soybean grits t0 50 43 32 68 29
Dcf~itted wheat Ferm 16 29 58
Prordi ne.•/ 3 17
Diluent - carbohyd ate 10 12 7 i1

._/ Prutein supplement based cn nonfat milk, Sheffield Chemical, Norwich, New YTrk.
b/ Dcfatted cottonseed flour, Traders Protein Divisl-,, Fort Worth. Texas.
c/ Icolated soybean protein, Central Soya Coipazty, Tnc., Chicago, Illinois.
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TABLE VIII

COe=pWrrION G.? SUPW A6-4 AlI) A7-2

De scription A6-4 A7-2
InLredier.t o0 ,e Manufacturer - -_.M

Caizein High nitrogen Zheftield Cheaical 100% through 13o. 30 17.5 1.
Norv.ch,Nev York

De'atted soybean Coarse F A.E. Stale) Mfg. Co. 100% through No. 12 22.4 42.'
grit.: Decatur, I11n1as

BCý4n oreaJ ,irvil rationW Holsum Bakers 95% thro.gh No. 12 .
Kansti City, Kantame and 96% on Mc. 6.0

Drfatte, peanut Frcm blanched Gold List Peanut •,vra 100% through No. 12 20.2
Meal peanutr GraceviJle, F1orida

)-hydrated smshed "Potato Flaken" Pcners Brother: 100% through No. 10 20.3 -

potato Idaho Fall:, Idaho

Htydrogenated cotton- "Keap" Hunt-Wesson Sales Cc. 7.9 5.9
zeed oil Fullerton, California

ViltAln-mikera•. mix 3ee Table IV Powdered 3.0 3.0

DL 14nthionine Purified Nutritional Biochemicals Powoered 0.12 0.06
Cor,., Cleveland, Ohio

3orbitol Purif'ieO Fisher Scientific Co. -Powdered 9.0 z.0
St. l-ndz, ftszouri

100.0 100.0

SV. S. Standard 3ievw:.
Mb_ ! bread i. bakcd lo our s.ipecxifctior.: for u.€ in _-itvivvL rltions. It cnuist.- of bean f'ar, 1.a•ci

1lurr, vital Oheat glutrn, shortenirn, cereirtse, yrazt, salt, sodiua protiorat, ye)at food, bran, and f-rina.

."h foroula can be .- leazed.
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TABLE D1

COMPOSITION OF VITA;.aN-MILERAL JX USED FOR
SUPPLE1.NTS A6-1 AND A7-2

Grd

Dry vitamin A palmitate beadlets, type 5COA/5OD2.i/ 0.220
Rocoat thiamine mononitrite 33-1/3 per cenv'C 0.60
Rocoat riboflavin 33-1/3 per cent 0.1012
Rocoat niacinezmiod 33-1/2 per cent 1.110
Coated ascorbic acid 1.580
Calcium carbonateVf 39.460
Sodium iron pyrophosphat4:/ 0.828
Cerelosej/ 16.610

60.000

All vitamin. were obtained from Hoffmann-LaRoche, Inc., itutley, New Jersey.

b/ Merck, precipitated.
C' Victor Chemical Division, Stauffer Chemicals, flew Yori, Nlew Ycrk.
d/ Glucose, Corn Product Company.



0 TABLE X

EFFECT OF ACCELERATED STORAGE ON TABLETED NUTRITIONAL SUPPIEMENTS AS-4 AND A7-2

A6-4 A7-2
Tmratur, "F0 100 120 0 100 120

.;torajCvTime, Months 2 4 2 4 4 2 4 4

TThamine, mg/100 g 1.28 1.31 1.20 1.16 1.26 1.37 1.88 1.37 1.26 1.2Z

Fat, §' 8.25 6.24 7.53 6.42 7.20 8,10 9.46 8.39 8.28 8.39

Free fatty acids, % of fat 0.85 1.20 1.23 1.45 1.70 1.25 1.47 1.72 1.84 2.33

Ac.W va•ue, mg. KOH/g 1.69 2.39 2.45 2.89 3.38 2.48 2.93 3.42 3.66 4.64

Peroxide value, m.c./lO00 g 1.8 2.0 1.9 2.1 2.0 2.9 1.5 1.5 2.8 2.4

Odor, rating 7.4 6.8 6.6 5.4 5.8 7.2 6.2 7.2 5.2 5.8

Flavor, rating 5.4 5.8 5.4 4.8 4.8 6.6 6.4 5.8 5.4 5.2

Trcxture, rating 6.0 6.4 6.2 6.2 6.4 6.0 6.4 5.8 6.0 5.2

-9-



TABLE XI

ANALYSIS OF TWO TABLETED NUTRITIONAL SUPPLEMENTS AND A MIXTURE OF
EQUAL PARTS OF RATION BISCUIT, CRACKER, AND WAFER

Supplement A6-4 Supplement A7-2 Ration Mixture

Moisture, % 3.60 3.30 4.00
Protein, % 42.10 44.05 9.00
Fat, % 8.90 9.00 8.70
Fiber, % 1.75 1.90 0.90
Ash, % 4.40 5.10 1.80
Calcium, • 0.86 0.96 0.03
Iron, mg/lO0 g 9.00 10.60 1.90
Vitamin A, units/100 g 6,200 6,400 None
Thiamine, mg/100 g 1.00 0.96 0.41
Riboflavin, mg/100 g 2.50 2.50 0.18
Niacin, mg/100 g 23.60 23.20 1.28
Vitamin C, mg/bOO g 78.07 82.91 0.25

- 10 -



TABLE X11

A7'DMTED nFfDlE1 OF 0? fADW C0SIZTINC OF 10 A2rS ýRA•MJAR

PRM0EI CONCENTRATE, 2 PARTS FAT AND 10 PARTS CORN S'RUMJj

Erimernt Resu!lts

1. Effect of steepine, 30 - 50 U.S. StandaxJ screen size

extrazted noybea.i grits in hydrogenated cntlonseed
oil.

A. .Ielt fat and pcur on room temperature grits. A. Excessively grarular spread.

Add corn ryrup.

B. Hold gritL plus melted fat for 1/2 hr. at 55 - 60"C B. Spread consistency slightly

before Lddinr syrup. rough, but acceptable.

2. Effoct of soy grits of finer screen sizes than 30 - 50

spreads prepared as In (IB).

Grit Screen Size Lread Consistency

A. 30 - 50 (Control) A. Slightly rough, acceptable.

B. 45 - 50 B. Smoother than (A), but drier and harder to

spread.

C. 50 - 70 C. 3'oth, but hard to spread.

D. 70 - 120 D. Stiff, crumbles when spread.

E. Through 120 L. A dough, breaks when pressed.

Effect of various fat- on :oy rrit spread prepared a:

in (LB).
"'y•a Spread Consistency

A. }"ydrogenated -onseed oil (Control) A. Acceptable, slightly stiff.

Corn oil B. Only slightly -,tiff than control.

C. Beeowmx C. Excessively st

D. Paraffin D. Abcut ýame as

S. •,-"•cr- .E. Slightly stiffer (A).

F. kyvacet 7-00/ F. Slightly stiff tha.. -A).

G. Mywvrcl IR-Cb-/ , . Similar to (B).

H. '.¶verl 11ý-07./ H. Similar to (B).

I. Myr, 5-•3/ I. Similar to (B).

J. Tween 60-5/ J. Similar to (B).

K. Fluid natural lecithlnd-/ K. Similar to (B).

4. Effect of tYpe of 30 - 50 screen size granule on spreads
prepared as in (IB).

yp Granule Sp•rtad Consistency

A. Extracted soy grits A. Acceptable, clightly stiff.

B. Casein B. Highly frsnuiar.

C. Silica sand C. No sp:,ad. Syrup and cand separated.

D. Vrrmieu~lit-./ D. No spread. Granules complet'ly absorbed
syrup.

7 5ee Appendix A-3 for general procedure for preparing fatted grit nprads.

Distillation Produ-ts Industries, Nochenter, New York.

5/ Atlas Powvocr Company, Wilmington, Delaware.

/General M~ils, Ivc , Minneapolis, Minnesota.

Zonolite Company, C 1.icgo Illinois.

- 11 -
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TABLE XIII

COMvPOSITION OF THREE BLAND NUTRITIONAL SPREAD BASES-
FOR USE IN FLAVOR SURVEYS

Sweet Base Neutral Base Sour Base

No. 55 No. 57 No. 61
M M

Dried whip cream substitute-/ 40 - -

Dried cream substitzte / - 40 40

Dried skim mijir./ 40 40 30

Dried demineralized wheyd/ - - 10
Precooked tapioca!/ 20 20 20
Fumaric acid, added.f/ - 0.5

Dream Whip, General Foods Corporation, White Plains, New York.
Coffee Mate, Carnation Company, Los Angeles, California.

c/ Sanalac, Sanna Dairies, Inc., Madison, Wisconsin.
Nutritek 250, Foremost Dairies, Inc., Burlingame, California.

'j Minute Tapioca, General Foods Corporation, White Plains, New York.
(Ground to 100 per cent through No. 50 U.S. Standard screen.)

Fcod Grade, National Anilinc Division, Allied Chemical and Dye Corporation,
New York, New York.

- 12 -
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TABLE XV

FLAVOR SPECIFICITY OF COMMERCIAL READY-TO-EAT SPREADS
APPLIED TO SHELiER RATIONS

Flavor Rating on Ratiol

Spread Biscuit Cracker Wafer

Peanut buttery/ A A A
Dark molasses.2/ C C A

Grape preservesd/ B B C
Sweet pickle relishe/ B B B
Chive dipýI B B A
Bacon flavored cheeseg/ A A

a/ Ratings by three experienced tasters. Significance of ratings as follows:
A. Spread improved acceptability of ration.
B. Spread had little effect on acceptability of ration.
C. Spread flavor was incompatible and detracted from that of ration.

"Peter Pan," Derby Foods, Inc., Chicago, Illinois.
c/ "Brer Rabbit, Green Label," Penick and Ford, Ltd., Inc., New Orleans,

Louisiana.
J/ Kroger Ccmpany, Cincinnati, Ohio.
e_/ Heifetz Pickling Company, St. Louis, Missouri.
f/ "Party Snack - Chive," Kraft Foods, Chicago, Illinois.
_/ "Cheese 'N Bacon," The Borden Ccmpany, New York, New York.
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TABLE XVII

CALCUIATED AFALYSIS AND COST. AMD i3OUIC RT3I•S WAIED

0OF EIGHT M7UTRITIOM - PALATABII.T' SUPPUWUT SPRADS

71C 731 67A 721

66C Chicken- Chicken- Cheddar Blue 63B 76.A ',7
Chicken Onion Onion Cheese Chee3e Chili Ha= JM

Ann~lysis

Moizture, 1 4.0 4.1 4.1 3.3 3.p 4.9 ..

Protein, % 41.2 42.7 42.7 43.1 42.0 42.1 .
Fat, % 9.5 9.7 9.7 8.5 9.6 8.6 2.7 .'

Ash, % 8.5 7.4 7.4 9.0 9.C 9.F ý.4

Crzt, 0/1b 48.6 41.0 40.9 47.0 35.3 52.2 . .

Awragc Hedonic Ratin•sb-/

C(Tnsistency 7.4 5.8 6.0 7.S 6.2 4.' .

Flavor 6.0 7.0 6.8 6.6 6.4 5.4

Hligh cost was due to cost of hm type granmles, used for flavoring. Thic item is now wade in pilot lT•K. .

and •ill be cheaper when .ss produced.
Obtained with five experienced tasters, using 0 - 10 hedonic scale shown in Ref. 9 in bibliography.

Low !-ore vas due to a granular consistency, thich can be easily eliminated.

- 16 -



TABLE XVIII

CO MPOSITION OF MINT-TYPE REVISED

CARBOHYRATE SUPPLEMENTS

CH-26
CH-26 "Peppermint I"

Confectioner's sugar 100 100
Added salt 1 1
Added oil peppermint!/ - 0.0022
Estimated cost, 0/lb 10.9 10.9
Average hedonic flavor ratingŽ/ 6.2 6.2

Oil Peppermint, Terpeneless, Fritzsche Brothers, Inc., New York, New York.
b_/ Obtained with five experienced tasters, using 0 - 10 hedonic scale shown

in Ref. 9 in the bibliography (see Part I of II, pp. 21-22).

TABT2 XIX

COMPOSITION OF STARCH AGGLOMERATE-TYPE REVISED CARBOHYDRATE SUPPLENEIES

CH-37
CH-34B CH-37 Molasses

Unflavored Unflavored Flavored

Potato flakes, coarse grounda./ 22.5 - -
Cooked tapicca, ctarse ground-/ - 45.0 45.0
Cooked corn starch, ;_-&rse ground'/ 48.0 - -

Cooked rice, coarse ground,/ 25 48.0 48.0
Sorbitol 5.0 5.0 4.0
NfaCl 2.0 2.0 2.0

Dark molassecs/7/ ..

100.0 100.0 100.0

tsti~ated cost, 0/lb 23.3 40.7

hcgtrs Brothers, Idaho Falls, Idaho.
Minute Tapicca, General Foods Corporatiol,, Uh.te Plains, Wwv York.

£1 Prepared in laboratory as shown in Appendix A-5.
Minute Ric-, General Foods Corporation, White Plains, New York.
Brer Rabbit, Green Label, Penick and Ford, Ltd., Inc., iew Orleans,

Louisiana.
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TABLE XX

COST OF FEEDING RATION SUPpLuensa/

Estimated Cost of Supplement
T'pe Ingredient Consumed Daily

Supplement Formula Cost ($/lb) (91 gi.) (0)

Nutritional A6-4 29.2 5.85
Tablets A7-2 24.0 4.91

?lutritional- 66 C Chicken 48.6 9.74
Palatability 71 C Chicken-onion 41.0 8.22
Spread•W 73 B Chicken-onion 40.9 8.20

67 A Cheddar cheese 47.0 9.42
72 B Blue cheese 35.3 7.08
63 B Chili 32.2 6.45
76 A Ham 34.0 6.81
77 A Ham 79.2 15.87

Revised CH-26 Mint 10.9 2.18
Carbohydrate CH-26 Peppermint 10.9 2.18
Suapplements CH-34B Agglamerate 23.3 4.67

CH-37 Agglcmerate 40.7 8.16
CH-37 Agglcmerate-.Olasses

flavored 40.4 8.10

The nutritional supplements are designed for feeding at a 25 per cent by
weight level with the fallout shelter rations. Nutritional needs are
met when a 1,500 Cal. quantity of the ration-supplement mixture is con-
sumed daily. On this basis, 91 pS. (3.21 oz.) of supplement wili be
provided daily to each shelter occupant. The sae level of intake wculd
also be a typical cne for revised carbohydrate supplements.

b/ All figures for spreads are presented on the basis of the dehydrated spread
mixtures, containing 3.0 - 5.0 per cent moisture. For application on
the rations, an approximately equal quantity of water is added to these
mixtures.
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